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mmmmm] 

mUTmrn i>zm l xtm e titzmmm t . 
mt 

{mim2\ mt'mmmit. (cr) , yc^^j^A (in) , 

(Sn) , (Zn) , i^K^-^A (Cd) , (T i ) , T;^^-•>i^ 

(Al) , -^if^^'y^A (Mg) jo iO^'^'J y-r-^ (Mo) 7&^<b =S: ^^^tc^cT) 

[l»*:^3l mffBR#®(i. ^ (Ag) tfz{iWi'k^ts^^\zxnmj$L^ 

fhfz 

- lif>}^^4i mfie/^-'; T/i(±. -f>v>>A (in), (Sn) , ®$& 

(Zn) , ;^;K^'>A (Cd) , -^^y (T i ) , ^nA (Cr) , if^)'^A ( 
Ga) i3J:?/T;^^ ^-^A (A 1 ) ;^-'b^'?>#Jl7C^<7)^0 9 ^<7)i:i'^^ < ^ ^ — 

[li*S5] HUie^^'; T^(i. ^^v-^A (In) t^X (Sn) .hm* 
(O) t^^t^it^m (I TO) , -r^^v-^A (In) tm.^ (Zn) i:^^ ( 
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0) t^^ij^t^!^ (izo) , mit^y'y^^ (in2 03 ) , mit^^ (s 
n02 ) , mitm.^ (z no) , mit:^ v^'yA (c do) , mit^^y (t i 

O2 ) , ^^t^nA (Cr02) , Uitii'')^^ (GaN) , @Mb;^'~'J A (G 
32 O3 ) iSJlt/^^tr^I/^-^'^A (A I2 O3 ) i)^hti:^m<D^-lb(D^pti:i t 

[lt*]^6l mU^^')rm(DmW-i^^. 1 nmm±5 0 

[Ii*:^10] H«faSI«l*M{i. ^DA (Cr) , ^y^J^A (in) 
, 7.x (S n) , (Z n) , ;^ -^A (C d) , ^^J' > (T i ) , r;i/^ 

--^/A (Al) , -r^-^. A (Mg) ^XXf^'Jf'ry (Mo) 75-f>^^#JR 
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im^m 1 3] mmm i mm^Mf^ir^xmz}o\^^x^ mt^^■<'} rmi^j^ 
. vmtiKMm ^ ^ - ^ > ^' L (7) -t, , mu^-mm ^ ^ ^° ^ - - > 

llf^J^iel Hijffi^'««^> ^nA (Cr) , ^^v-^A (In) , ^ 
X (S n) , (Z n) , ii -^A (C d) , (T i ) , T;l/^^>> 

A (Al) , ■r^-^.v'^A (Mg) io J: >; rx> (Mo) ^-^>^^#«7E^ 

[If^^l 8] BUie^^''; T^{±. -Ov-^^A (In), (Sn) , ffi 

I& (Z n) , -i/A (C d) , f-^ > (T i ) , i^nA (C r) , if')^A 

(Ga) ioj; (:/T;V^ ^-^7 A (A 1 ) i)^hti:^^m7tm<DU<D^ ^(D'pti: <^ t iy 
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[fS5i?:^i9] mu^^'jrm^. ^yj^A (In) tTsX {sn) tm 

m (O) ti^t^it^m (I TO) , (I n) i:aEI& (Z n) iim^ 

(O) ^^-^Mt^'t) (I ZO) , SHb-r^v-^A (I n2 O3 ) , st^t^x ( 

Sn02) , mitm^ (ZnO) , MitiJ V < A (CdO) , m^b^^> (T 

i O2 ) . ^^b^DA (Cr02) , M'fb:^''; (GaN) , m<b:<7'';'>A ( 

G 32 03 ) isxirmitr)\y<^'yA (a 12 03 ) ;&^^^>i>^(7)d-t,o/j/;&< 

t ^ 1 flic J: f9«)2fe-r^ 

[lf^l^3^2 0] HufS^^'; T®<7)MI¥^> 1 nmJ^±5 0 nrnJ^T-bl-'S* 

mmm 1 

[0 0 0 1] 

^mn (± > ^itm Ltzitirmi mmxKM ^^xm2m.m<Dm:^-hM'o 
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10 0 0 21 

X ^ jf ^ L -C =^ +^ 4^ ^ ^> <^ # ^ lb ttr i9 . ^ffl^k fp] It 
[0 0 0 3] 

mm^ytmT-tLXli. m^i£. *«0±H, TFT Cmin Film Transistor 

;mmh^y'y7.^) isxrfw-mtm^^t^^^Lx. mi mm, ^ytm ^^ts-^ 

[0 0 0 4] 

^i^iom-rm<DmmtLxa^ ^^v^i^ (in) ^>!.x (sn) tmrn ( 

O) ^r-^tf^b^tl (I TO ; Indium Tin Oxide) ^ i:^Oitil'l4^*-r'i)^mtt 
Y±.^iWM-rhfztb. m. (Ag) '^^■J: (ZnO) 

^j:t^x.^tj:h-^m^mnmt^mmir^:sin\i:.Lfzm%i)^h^ m^^t. mf^x 
mi#Mo ) o ^(omnmMxit. -^m^n^nm<ow-^^ ^ nm~350nm. 

^mnm<Dm^'k 1 nm-s 0 nmi:. mm^mnm'k^mnmr^itmLxmt^ 
mz.w-< vxm.m^^^ib^t^K^ mimmmm^i^^±mnm:(DmMX(DU. 

[0 0 0 51 

{i\ 7^:^^2mfe<^iliJ/6^'bfl5li9 tii1-i#^i;(i> I^Str^^^ 1 WMiifOx-tf ^ n 
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[0 0 0 6] 

{mv^xm 1 ] 

#r?fl 2002-334792 -^<2ril 

i#ii^xm2] 

#r?3 2002-216976 ^<km 
[0 0 0 71 
[||B>g75^')#^*tL J: 9 h-r^IIMl 

. Hi mollis tt^^<7>^iix^ 75^':^^ < . H 1 «a-eMi+$nT;^^ib^x»5 m^tL 

[0 0 0 8] 

^(Dfztt)^ m^i^. miMmi. ^«<^^*)-eft^sM^<oj^v^ii (Ag) t 

fzlimt:-^is^±l>z2iy)m^ir:h:iti!)^^x.hft^o -:^t:\ H 

[0 0 0 9] 

. ^j:hmzmw^mw:^mm-r^ztKi>:ho 
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[0 0 10] 

mm ^ m-ik-r hfzt> <D^m 

[0 0 1 1 1 
[0 0 12] 

Tmt^mK.fzii<Dx^^o 

[0 0 13] 

i^z^mtrmf hfifz^mm t . ^ytmx^^Ltzit^Em^^^Emmt. z.(d 
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o 

[0 0 14] 

[0 0 15] 
[0 0 161 

'yT.ta ^ tii^mi 1 1 co±tc. t f t 1 2 *5 i xf^mtm 1 3 ^ 
V ^ 7.mzw^fhfix\^^^o 

[0 0 17] 

G (Phos-Silicate Glass ) =&t*J: I9 ^^^^Pamitm 1 2 A ^^LTI^lt <b ttfz 

KHi 2 Btc^^^nTv^^So nmi 2Bii. mmm^mi 2 AKmifhtitzm 

^L^v^^M^L^^Tr-LTTFT 1 2 (7) V i3 i (7 K Ix ^ 'ff-^*^^ 
L-Cfflv^f>tL^o SB^l 2 B(±, '0^ax.{i>>'W^-'t^A (A 1 ) i>L<ii7)^< 
(A 1 ) — ^ (C u) ^^l/ZX i)mm^tlX\^^^o TFTl 2(Dm 
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[0 0 18] 

TOfts 1 3 T F T 1 2 :^mj^^fifzmm. 1 1 (Dmm^^mtL. 

^#T-10R, lOG, 1 0 BO^SOflij?^*^— tljf^j^^-f ^7t;i6cOTllll)l-e*) 
¥±B^Lli 1 3 ^MH^^^i 0 R, lOG, 10B<7)||im®14^ 

1 2 B h ^mm-r^wmi 1 3 AT&^i^tt^nrv^^o ^s^ib^ 1 3 it. mm 

^ zt^mt Lv^o ^m^tm 1 3 <Dm^t ^^^^ ^ m<Dmmm^. h 
^^^ktmit'y')^y (s i 02 ) ^£t^<o^mm'^m^^h^ti)^x-^^o 

[0 0 19] 

w^^^^T-1 OR, 1 OG, 1 0B(i. \ \ (D'mi)-h. yam 

-r^^^^mtm 1 3 ^i^LT. i^st Lro^imiMi 4. T^^tmi 5. ^itm 

0 112 mMl 7<7)±tc{i, '£«^tcjSD-C. 'fSliMl S^i^^S^^tLTv^^o 

[0 0 2 0] 

1 1 4 {i> 1 1 (Dmii^h. ^^mm 1 4 a, kmm 1 4 b:^ 

1 4 C;6^^^<7)jlIMlC^ji$tt/t1t^^WLTV^<5>o ^^If^ 1 4 Afi. ^ffl^b^ l 3 

'C$)^o ^mmi 4B(i. ^^m-c^^Lfzytimi^-^^ii<^r-$)i>o ^^vr 

mi 4Cii. KMm 1 4 B ^i^^i-'g) ^(^-e^b^o 
[002 1 ] 

^^mm 1 4 Ait. m^lf. ^nA (C r) , ^ ^v-^A (In), 7.x (S n 
) , (Zn) , :^K5'^A (Cd) , (T i ) , T-'l^^-'^A (A 1 

) , ■7^'^-«>'H7A (Mg) iSctLK^'; rr-'^ (Mo) t^^^^^^JItc^coI^cO 9 
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[0 0 2 2] 

Jir^tC«±. 4 0 nmJiJ.Ji3 0 0 n m T ^) ^ >! i ^^llt t L < > Mt^ 5 0 nml^l± 1 
5 0 nm-e^tL(f J: O^fS Lv^o 
[0 0 2 31 

Rmmi 4B(i. fljx.{f\ «lif^{±||^^tr^#tCJ: l9lt^$tLTV^^^ ^75? 
Lv^o < , RltH 1 4 B (cjbnt^7fc<7)PSi|XM 

Z t:d^X^ ^ t^[Z. ^-mm 1 4 Ai5 J:C//-^-'; TS 1 4 C <h co^^t4^ fp]±^-^ 
[0 0 2 4] 

SM® 1 AB(Dmmt^ m^ifb O nmJ':;±3 O O nm]ik-TXhh :i ti)mt 
]t-^^::.ti}^X^hi)^hXh^o Mt;. 5 0 nm\>k±. \ 5 0 nm]^XrX^fHf 

Lv^o >R#t« 1 AB^n<'r^^t\z^v)^mm.^^A^^ i-r^^t^^x 

Xfltcj: 1 4 B7{»^^ISH^H'fl:LT^®<7)IH|fi*^^^L< J^^SO^M^L. 

^ 1 4 B^M<7)IHl[{im: O^-^'J 1 4 C<^i^Pil76^'*iJPt" 'i)<7)^piih-t'5> ^ <1:75>^^ 

[0 0 2 5] 

/s'; rm 1 4 c(i. Kmm 1 4 b ^m^-r ^h^h^y^Mtm^^^t^^^-^^^m.^ 
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[0 0 2 6] 

^^') re 1 4 C(i. -^Jx-t^. A (in), (S n) , M$& (Z n 

) , ijY^^J^ (Cd) , (Ti) , i^nA (Cr) , ff'}^A (Ga) 

^ctO^'T;^^ A (A I ) T^^ib^^^STn^tT^pcod *>(7)^^4 < .h ^— 

Lv>o -rvv-^/A (in) t7.X (Sn) i:^^ (O) h ^-^tr^b 

( I TO ; Indium Tin Oxide) , ^yv'^A (In) (Zn) i:^^ 

(O) b^^t^it^^^ (I ZO ; Indium Zinc Oxide ) , W-it^ y V ^ (I n 
2 O3 ) , ^fb>^X (S n02 ) , ^<bM$& (Z nO) , mA\Lf> -^A (C d 
O) , (T i O2 ) , m^b^HA (Cr02) , M^b^^'U-^A (Ga 

N) , mVcif')^i^ (Ga2 O3 ) i3 J: C/^<bT;u ^ - A (A 1 2 O3 ) ^^^ib 

^ «) ^ 1 6 <DmM^-&^z xhw.\ mM 1 4 tm2 mm 1 7 <h <Dm^^<Dmt^ 
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[0 0 2 7] 

1 nmi^X±5 0 nml^lTXh^^ tmttL< . ^liZ, 3nmm±30 
[0 0 2 8] 

m^^ytrnT- 1 0 R, 1 0 G, 1 0 B izioif^§^^im(Dm-k^iEimzpnmmm 
. r^jb^^m (s i 02 ) ab>i)>^^{i'-^°';-r ^ v^j:t<DmmuPi-i<zx^m^^fi 

[0 0 2 9] 

^mm 1 6 mm^itm^i OR, iog, i oBo^^i&feicio-ctt^^^^^ 

^^oTv^^o B12 (i. mm^^m^l O R, l O Bt^istt^^^^ 1 6<7)#^ 
^i)i:i^Lxmiri><DX'^^o mm^^mT-l OR, 1 OBO^^^^l eti. iE5L 
lB93i^ 1 6 A, ^ytm 1 6 B i5 i: t/mi^lso^HS 1 6 Ct^^H i 1 4 (T^iiiJ/i)-!;, i 
<7)jliJC|tji^tL/i«ii^;S-LT>/>^o IE?L«jiilSl 6A{i. l&Tt^l 6B-v<7)IE 

iE?Lv±A^^*;faTv>^o l&Tfc^ 1 6C(i. m^it-lf^^tKX^m^tlE^l 

t(Dm^^:^m^^ . 7t^l§^1-^ ^<7)-C-^l9. *fe»l 5<7)P^1Pg|5 1 5AKM 

mLfzmmx^iti- ^ 0 tc/^o-cv^^o m-^-iwit® i e cti. ^itm i eB^ 

[0 0 3 0] 

^^l§^*T- 1 0 R<DJElimi^m 1 6 A(i. i?llx.(i\ Mi^/^M 5 nm^Ugt:^^ 
If;^ [ (N--:J-7^;l/) ^>vv> (a-NPD) icj:l9 

«^$:h,Tv>.E>o ^a^^^T- 1 0 R<7)^itm 1 6 B{±. mx.i£. mm^^^s o n 

mm&X^^^ 2, 5-tr;^ [4- [N- ( 4 - ^ h ^ v "7 — N - "7 ^ 

-^WT^y] ] 7.^') )U^y^y—i , 4 -i^'iJ -^i^'^ h V (BSB) KX'o 

mm^*ix\^^^o ^m^^m^i o R<Dm^mmm i e c(±. mx.i£^ mm^^3 

0nm@Jg-e^«9. 8 -^y; y-;i^T;W< ^-^All^: (A 1 qs ) tlJ: Ott^ 
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[0 0 3 1 1 

0. a -NPDiCct i9«;^^:lx-Cv^^o ^^H^^T-l 0 B<7)|§^^ 1 6 B{i. 
^ax.(i\ >^^^3 0 nmfMJg-e^)'9. 4, 4 - if 7. (2, 2 - ^"7 o^^^Hf- > 
) kf^^^;!- (DPVBi) tcj; O^fiK^tLTv^^o W^l^^t^T" 1 0 B 
iBtiil 1 6 C(i, i?flx.(i\ MI^tI'^^S 0 n m^IJtt:-^ «9 . A 1 qs tcj; l9^#^$tt 

[0 0 3 2] 

EI3(i. ^ItH^^T-l 0 Gtcisit^W^^ 1 6<7)1»^^i£:^tT^-r^)0-e 

ab^o ^It^Tfe^i^ 1 0 Gc7);i-^t^ i 6 jE+Lfem/S 1 6 A is J: tF^Tfc^ 1 6 

B 1 Mm 1 4 ^iPjj5i>- 6 c (DMizmm ^ t^/zWit * w l -c „ jEiim^m i 

6A{i. iE?Lr±Ae^*^T43^)^ l 6 Bit. mi^Hrii^ ^*^Tv^^o 

[0 0 3 3] 

^MH^fc^T-l 0 GcoiE?Llit^il 1 6 Ati. fO£{i\ Ml?^^^5 0 nmflSt^^i) 
0. a-NPDtcJ: i9«^$tLTv^^o 1 OGOH^gl 6B(i> 

^Jx.(i\ Ml?>«'^^6 0 nm^IJg-eab«9. Al qs tCi^-T';>6 (C 6 :Coumarin6 

[0 0 3 4] 

mi, m2isxvm3iZ7riLfzm2mmi 7 it. m^it. mm^^^i onm^ijg 

-e*)0. 0 (Ag) , T;1'^-'>A (a 1 ) , Vi^*;^v'>A (Mg) , ^-'Uv'^ 
A (Ca) , (Na) ^j: t'(D^mtfzlt^^KX ^mj^^tlX\^^^o 

:^nm(DfmXit. m^lt-r^-^.i^'yA (Mg) tll-hco-g-^ (MgAg^#) 

[0 0 3 5] 

^2m'^l 7{i. ^lt^^^T-1 0 R, lOG, 1 0 B(7)i-^T^Sd J: d 
M^tL. 1 0 R, lOG, 1 0 Bco*iimS<!:^oTV^;E>o 112 

mmi 7<7)mi±PtT^wji-^7t:i6. Mitmi 5o±ic{i?igjfjmsi 7A75^mit 
hfix\^^^:itmi-tL\^^o mmmmi 7 Alt. mm^^m^i or, iog. 
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^^^T-IOR, lOG, 1 OBm^ifhiXfzmi^'^M^mts-loizM^^^tifz 
[0 0 3 6] 

. -<7)^^|§7t^T-l 0 R, lOG, 1 0B(i. ^1«M1 4^11^^ 1 6B1BIJ 
cO^B^m 1)^S|5P 1 > II2WS1 4<7)|§7fc^ 1 6 B1IIJ<7>)^M^II2OTP 2 ^ 

L. l e LT. l e Bl:-|§^L/c7fe^*4S^-ii-C^2Si 

^ J: ^ iz-rtHf^ ^ytm 1 6 BT'|&^Lf^^75^'#*Ti^^^-^ 

-y^)V^2 2 mi^m) t(Di^^^\,ZX^:^m^itm^l OR, IOG, l 
• 0 BH*5lt'6^i>^<7)^lt^^;^*:)-C/h$ <-r:h^ti)^X^h<DXUt Lv^o 
[0 0 3 7] 

[0 0 3 8] 
[15:1] 

(2 L) / A {2 n) =m 
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<I>2 t<Dm (<D = <i>i +4>2 ) (rad) . A am2mUF 2 (DM^^hM'O Hit 

. Wnl Ki3\^^'CLiSJ:Zf A iiM^iiL-/}^^mirtH^X^^-/)K 15!)x.ti~ (nm) i:M^iit 
■tho ) 

[0 0 3 91 

^ d-e, *^li(7)l^^.<7) J: 9 t;^ 1 m« 1 4 1 4 A, ^It/i l 4 B 

^^7t^ 1 6 B-CH^Lfc^OKIt^hfi. |il2i3J;?/I113tc^L/iJ:^tc, ^> 

1 AAt^mm 1 4 B t<7)#MT^D^^iit^h 1 K^m i 4Bt/^^'; 

rm 1 4 C h(7)#M-e-^D^SI+^h 2 y^') Till 4 C tmmm 1 6 t(DW 

B-Cfi i: ^ rmt^ h3 1 <D^^m.^x-$) mi i^u p i ^ (D^f&m^MB-r^ 

I 4 At mtm 1 4Bt <7)#M-e^ C h ^Wl% h 1 kt'h-f-h^Xh^ o tfz. V 

rm 1 4 C;6^^±i£EL/i/|=^*^t;ct 19 ff^^^ ti.-n/>^^^ii(i, z'^'; rm I 4 C 

mm 1 6 h(7)#M-e^D'2)^*J-^h 3 ^) :b-f ^^-e^ «9 > ^^"'J T§ 1 4 Cfi^^lfP 
t^-^StL, m^glSP Iti^ttm 4B^/^';t^1 4 C tO#®t#x.^^<!: 

[0 0 4 01 

mi iZT^LfzUmmi Sa. mK.if. mJm-^^S O O nmJ^±l O O O O nmJ^ 
«\ mfbvVnv (S i O2 ) , M'fbv'jrr^ (S iN) ^'j: tlzX ^m^^HX 
[0 0 4 11 

^JJl/^°^■^>'^2 0(i. mi i^TjkLfzX^ IEKj/n-^;H 0 60^2 m«l 7 OHJ 
IcjiSLTiS 19 . 3 0 ^ittC^^^^^T-l 0 R. lOG, lOB^itlL 

ir:hm±mm^2 h^lx^^^^o m±mmu2 ^mmitm^i or, i 

OG, 1 0 BT-|§^L7t^tc^tLT^§g=&:*'^;^^ifc7)*t#lcj; l9«^^tLTv^ 
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l§^m?-10R, lOG, 1 OB-e^^L/cT^i^flJlOm-rt^l^. ^^#&7fc^i=- 
lOR, lOG, \ QBm.Xf\,Z^(Dm(DW.m^^^^xm-^^f^tz^\-%'km\yL\^. 

[0 0 4 2) 

^5^2 2{i. ^^^y^)\^9 2 2R, ^fe7^;v^2 2 GidXzrW^y ^ 2 2B 
^^LTi3l9. ^^l§7fe*Tl 0 R, lOG, 1 0 B tcMiS LTHMtcgStt^ ttT 

[0 0 4 3] 

#-fe-7^ 2 2 R, 2 2 GisitfWfe^^ 2 2 Bti. -en 

-etL^j X. mmfmxmm ^ < ^f^sk ^ :jx-c ^ „ ^tth -7 ^ ^ 2 2 r , «i 

[0 0 4 4] 

/^°^■^;^2 0>&^'bA#t1-'S^1>7lfc<7)^ -i^. i^^miryt(D^^^ Y )i^<D\£~^^m ^ 

itt^^WADtmi- 1 0 R , 1 0 G , 1 0 B IcftAi" h^t -hmit ^ftho 
[0 0 4 5] 

[0 0 4 6] 

. 114 (A) \,Z7y:Lfzii^\,z, ±^ L7t#f|-J: 0 ^'2>*« 1 1<D±.\Z, TFTl 
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2 , mm^mm i2Am mm 1 2 b ^ff^fiKi--2)o 

10 0 4 7] 

•^i;. [114 (B) ICtj^Lt^jJ: 9 1 1 15iJ;i(f>^ ti > n - h r£ 

ct t9 L t-tf^ J: 0 4^ 'i) ^iB'fl:® 1 3 ^ MJ& L . S^i3 J: Z/mm^ J: ^) ¥±i 

-ft^i 3 ^^;f^<7)ff^^;c^I/^'^-->^>'i-^i:*c^li?Ll 3A^^ffM-t'6o -eo 

<7)-t>, .is-'M5 K^-f ^ K'fb'$ii:^/ia6. ^5"; ~ ^'^-e^Ux-tf 3 2 0t:<7) 
[0 0 4 8] 

^v^r. 0 5 (A) l^zmLfzXo ^Mitmi 3<D±.I,Z^ mK.if^^'^y^m 
irJ: f!lx.{^i^nA (Cr) X y) ^j:^mMm I 4 A^m^ltS 0 nm<DmmX' 

[0 0 4 9] 

^0<7)-^. HIS (B) liZjT-LfzXoiZ^ ^«^14AO±lC. '^J^{f7>/N-7 iS' 
•ffitci; 19. -^Ox-f^il^-^tf^^J: 0 '^'l>S#t^ 1 4 B^^Jx.(i^l 5 0 nrnOMI? 
-eff^-r^o ^(7)J;9tz, ^ffl'ftg 1 3 1 4 A^^fhLTRMii 1 

4 B ^Mf^i-^ ZtizX'O. KMm 1 4 BtJ^^T^^ t LTcT^^ffl^b® 1 3 /J-ibflJ 

[0 0 5 0] 

^tc, 115 (C) Ic^L/cJ: d t::> RIt© 1 4 BO±tc, ^vili 
J; i9> -^J^tf I TO ct «9 TS 1 4 C^^Jx.(f 1 5 nm(DmmX'f^J&ir ^ 

o coi^ti. Situ 1 4 B<7);3£flim. ii^;i>H;/^'; 1 4 c^f^^i-^i<h 

iZX^. Kmm 1 4 B^«^1-^|R^ /i{±«|^#tr^#;6^^^^'t'Om^* 
^^^^i-KfL'-r^l) i t ^Witirh :Lt-h^X-hhtmz^ RMS l 4 B L/c 

^ik(oumjM\zii\^^x i.'^mm 1 4 Bti^-r^r^-v^MfPL. stts 1 4 b 

i:^^'; 1 4 C t60#B^-/f 
[0 0 5 1] 

^•^S14A, SttB 1 4 BiSit//-?'; TS 1 4 C^ifF^^L/i<^)-^. [116 (A 
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[0 0 5 2] 

ju y^y^iZX 0. ^-mm 1 4 A^/^^-^>VL. ^ 1 ffi;^ 1 4 iwmir^o 

i (7) t ^ , ^ite 1 4 B (Dnm^y ^ h i 19 ^mt^ x^'^z-r^hzt 
^<^o^ K^mi 4Bizn-r^r^-i^^mmir^zt-^^x-^^yf)-hr-h^o 

[0 0 5 3] 

-€-<7)<7)^. [117 (A) ti^L/i J: 9 ^^1 1 O^Bti;b/c 19 ^ -^Ui-tfCV 
D (Chemical Vapor Deposition ; ^b^fi^^^l^ft) •Sm:')#feftMl 5 ^Ji^i 

izMJB-r h^^^ WSm L F?8 1 5 A ^^i^^i" ;5> o 
[0 0 5 4] 

^tc, Bi7 (B) tc^LTt J: 9 i::^ ^Itl^ 1 5<^_Ltc, 1 l<7)^Mt;;b/c 
[0 0 5 5] 

i!v>-c. HI 8 t;^. L/C J: 9 i^. ^ll^ii'^^-^t^J: Jiidi L/cMi?*5 J: Wfl- 
J: ^^^m^^^ 1 0 R<7)iE^LI^^ig 1 6 A. W^^^^T 1 0 RO^^t^ 
1 6 B ^ J: W^H^^T 1 0 R <7)mi=-«irii^ 1 6 C ^ffi^^M W^l^^^ 
T- 1 0 R<7)^^til 1 6 ^ff^^-r^o ^<7)P:^. f^J^Ki^^fWt^^tCiT-LTf^^n 4 1 A 
^^1-'5>#mi4<7)-7^^ 4 1 ^fflv^. l&Ttflit. 1-^t?^^#Ml 5<7)PiP^l 
5 Atc^tl^;t-CfifeM-t'6 ct 9 t^-^^-<i: Lv^o 11L> P^P^l ^ P^\z(Dh^ 
i^fflJt«^-r^-i:(iilLv^(^-e. r?iP^l 5A^#^av\ ^Itlll 5 

[0 0 5 6] 

-^7.^7 4 \ =^-r^LT. llI9tr^L;t:J:9t::. ^^H^^^^l OR 
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GOiE?LM3illl 6 Ai3J:r/^7fc^ 1 6 B ^Ull^J^lli L. ^m^^M^l 0G(7) 

mmm 1 6 if^^m-r^bo m^^r^ -^t.^ m ^wfh lt. iwii: < 119 ti^L 

O'^'i)^^!!^^^! 0 B(7)iE7L^^§ 1 6 A, ^im \ GBiJiD^^W^ 
liJ^il 1 6 C ^M-^^ML. ^m&Tfc^^ 1 0 BO^^^ 1 6 irfmir^o 

. HI 9 icji, -TT.^ 4 1 (Dmn 4 1 A:/)^^mm§titm'?- 1 o b ow^h i e tc^tr&i 

[0 0 5 7] 

^m^itm^lOR, lOG, 1 0 BO^tlte 1 6 ^ff^fiKLfcO-^. EI 1 0 

Wt^^M^tL^o i^±t^J:«9. Illl^v^LIlI3t3^Lfz^M^3lG*i^l OR, 1 
0 G, 10 B:d^mm^it^o 
[0 0 5 8] 

Ell 1 ti^Lfcj: ^ ic, m2mmi 7<d±k. ±.mLfzmmii^z/mA 

[0 0 5 9] 

tfz^ Ell 2 (A) iZTT^Ltzx^K. Mx.i£. ±mLfzum-x y) ^m]tmm 

2 2 R^Mfi£i-'i)o Ell 2 (B) tC;^L/cJ: 9 tc, ^.^y ^ 2 2 R 

tl^^tiLT. W-fe^-Y^V^ 2 2 Bi3J:t/|ife:7^;u^ 2 2 G ^Hi-^ff^^-T'So 
CintcJ: 19 > ^ih^N°^wl/2 0«^^$tL^o 
[0 0 6 0] 

$tih^^°:tw^2 Oi5ctC/IE»j^N°;TWi^ 1 0 =^ifF^^L/ico^. Ei 1 3 tc^L/i<t d 
. *^1 KO^m^itm^l OR, 1 OG, 1 OB^fMt/clliJtc. afc?^|>fbM# 
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y^iJ' -> W^t'l^J: I9tf 9 cfc 9 LT^ ctv^o HI 1 tc^L/c J: 9 

. |gKl^^°^>>'n 0 ^itill^^°^w^2 0 t^mMms o^^]^Lx^^y)^^t>-\ti,o 

^^iJl^^°;TW^2 0<^9 ^-:7 ^l/rJ' 2 2 ^ff^JiKL/c1PJJ<7)®^. 

1 0 h^tl^^-iirrses-r'i)- Lv^o t/i. ^«S3 0 t3^?S:^^75??£A 

2 2 ^IES!)/N°^WH 0<7);t1t^7fc^i^l 0 R, lOG, \ Q B t (OmmtLW-'km. 

[0 0 6 1 3 

«B1 4A, Rttiil 4 B;fectU^V-^-'; TS 1 4 C L7t:«^^ ^tLTi/^^O 

-e. z'?!; T® 1 4 Cll J: 1 4 B<;0^^K7!>-l:SjJi^tL^ ^^13. 1 4 

A ct 19 . Rite 1 4 B i)^^mtm 1 3 ^fij^t-r-S) ^ t -hmu ^ ti^o 

[0 0 6 23 

z<DXo ^mm<^j^Bxii. mimmi 4 ^r^-mm 1 4 a, sit^ 1 4 b 
re 1 4c^mmLfzm^t Lfz<7)x. ^mm 1 4 BofiM^^vMi 

'^S^P^^lliI-^- t/^'^^-t:-^, (>V^T{±Rlt^l 4 B<7)^gtC^H-r^||l mfe 1 
4i:^2m^l 7 t(Dm^<Dm^^J:t^'^m±ir^^t:^^X^^o ioT. RM® 

i4B=^is (Ag) ttiim^^is^^i^i^mf^ir^m^i^Wi^tmx^^. 

[0 0 6 33 

^mmmmxii. rmmt Lx<D^mtm 1 3o±ic, ^^mm 1 4 a 
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. /s'j rmi 4Ci>zx^. Rmm 1 4 b ^mjfzi-^mt fz^m^^is^^^^^^ 

^mmt fz li^mm^ tKm-r i> :i t ^m±-t ^ ^ t^^x- ^ ^ t^^z. mm 
1 4B^fmLfz'ik<Dm^j:mzi^\^^x iiRmm 1 4Btc^ti-^y"^-v=^Mfn 

i-^Zt:b^X'^^o tfz^ ^'Mm 1 4 Alii RM/i 1 4 B-/)^Tmmt LX<D 

^mtmi 3 :^-hmm-r ^<D^m±ir ^ ^ ti)^x ^ . mmLfz^^iz'mxLfz^ 

[0 0 6 4] 

C^2c7)^ii(7)BS] 

^co^^^ati, m 1 «fe 1 4<D^'mm 1 4 Ao^t^ ^9 tc> §%itm 1 e b-c 

^^LKMm 1 4 B=&ilijlLfc7fc^Rlt^-ti:^^l««jm^*;ta^^'«^*^M 

nmm 1 4 D75^^isit^tLTv^<i>c: ^Ptv^rti. m 1 <Dmm<Dmmx-mMLfzm 
Tjk^mtm-'X^^o Lfzi)^^x. m-'(Dm^mmizim-(7)W-^^nLx^ 

[0 0 6 5] 

^*^ifeRMMftbMl 4D«i. 'e^Ux.J^. i^OA (Cr) , ^^v-^A (In) 
, 7.x (S n) , (Z n) , :^ -^A (C d) , (T i ) , T;i^^ 

-■^A (A 1 ) , -r^-^^i^'yA (Mg) i3J;CK^';rx> (Mo) ^^^^^^S 

. ^^mmmKMnmmi 4Dii. mx.if^uA (ei+^(±4 0 0 nm'^v^Ls 0 

0 nm(7)r«fBH-e|^7 0%Htjm. ^tii^:k±(D-^mz^j: ^ tm^i}-KT:^^^ . 6 
0 0 nm^v>L8 0 0 n mOr^ftlEHT'l^ 6 6 %Hifm) tcj: I9 tifife^ ttTv^^o 
[0 0 6 6] 
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mi 4D^^oAt-J; 4 0 nmm±3 0 0 nm-C^^C^ 

L < . Mt^ 5 0 nmi^± 15 0 nm-C^tL(i^J; i^^ti Lv^o 
[0 0 6 7] 

^zX^mJ^^tiX\^^^^tmi-tL^^o Sltl 1 4 BcoflIff{±, -^Ux-tflOnm 

*RltffiKj|^l 4Di:0*a^?*^tcJ: i9^1<^IIMOf^.#,i:l^^<^SIt^^^'^#'b 
tL;E>75^'b-e2b'5)o Mt^> 1 0 nmJ':Jl_Ll 0 0 nmi^J.Tr-$>fll£ X 0$?^ Lv^o R 
1 4 B^J: «9Jf <i-^c:i;icj: 'ommU^^X <0 < t ^ t:^^'X^^ . L 
tzib^'^X^^')rm 1 4 C^Mff^J: J? B < LT^(7)^ m L?*i|i^Mtc±tf ^ i 
<h^^'-e§^;6-'b-e^^o tfz. site 14B^J:i9?i<-r^^^:t^J:'9. ^dSJl 
fOitX^mJ: ^mmm 1 4 B;^^^|tH^H<bLT^B<7)IH]a75^'M{;#L< '^^O^^ 

foL. mm 1 4M^n£iflt; J; «9^^'; t;s 1 4 cco^Pig^^^itjni-aco* j: oj* 

[0 0 6 8] 

1 4 C(i. HI <^ll]5t<7)ff^S<!:|5l»t::. -a^flx-tf. ^^M^tt^tr J: »9 

mm^fix^^h^t-bmtLi. ^yv^i^ Cn) .h^^x (sn 

) tm.'m (O) ^: ^#tf jb-^t) ( I T O ; Indium Tin Oxide) , -f^v-^A (I 
n) (Zn) (O) i: ^^tf-fb^t^ (I Z O ; Indium Zinc Oxide 

) , m^b^^X (Sn02 ) , mitm.^ (ZnO) , m^fc^^K^-^A (CdO) , 

mt^^y (T i 02 ) iSctr/et^b^ n A (C r O2 ) tS^i^ ^^S^cO ^ ^coi^^^ 

[0 0 6 9] 

T/l 1 4 C<^M)?(i. -^Ilx-J^. 1 nmiy>±5 0 nmJil.T-eab'2)-^^^$?t 
L < , 3 nmJ':;± 1 5 n mJ^:JLT'C-*tt(f j: 19$? J Lv^o 

_hi^ L/jJ; 9 tc^lte 1 AB^n<1rh:it-h^x-^^(D'^\ 1 4 C(Dm 
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[0 0 7 0] 

:^mm<ofm(DXd izmimmi ^'mmmKmmmm 1 4 d, mm i 

4 B is J; D'Vs- T« 1 4 C L fcttfiS: L fz^^l^z (±. ±3^ L J: 9 t^SIt 

m 1 4 B <^fliff;6-'m 1 (Dmmmm.ii ^ i>m<i-^^t:^^x^^o tcom^. k 
mm 1 4 B <h/-^'; T/s 1 4 c t<DrrMx^c^KM^h 2 1 (DmM'^Mm^ 

#t^h 1 {iH 1 <7)^ife(7)BE^.J: < =^^0 ioT. HI 1 5i3J:LK|lI 1 6 IC 

Tj^Lfzx^i^. Hi^gBP 1 fi. El^ii 1 4Bt/-?';risi 4Ct(Dwmisxzr 
mmmmKmmmmi 4DtKmm 1 4 b t<Dwm(^mijt%K.^zt:^^x^^ 
o 'J t;i 1 4 c ii^^ii 1 6 t<7)#M-e^c '2) Slt^h 3 (i. ^10^ 

[0 0 7 1] 

<7)^^gg(i, n 1 <DmM(Dfm tmm^m^t^^t :^^x § ^ o 

[0 0 7 2] 

mm ^fi^t^ mmm 1 e (o§titm 1 e b ti«»rt:6^'-aA ^ fi. ie^l t «^ ^ 

. m2mmi 7 ^mmLxm^ m^tt^o ^^m<Dfmxii. ^im^ii 475^'^ 
mmmK^mmmi 4d, Kmmi 4Bisxw^vrmi 4c^mmLfzm^t 

^tiX\^^^(DX\ 1 6 BX^^L^<') rm 1 4 Ci3 J:y^"SM)l 1 4 B ^iS 

[0 0 7 3] 

^co J: 9 tc. :^nm<7)^mxii. m 1 m^i 1 4 ^^>*esfeSMiiBAM 1 4 d, 

Rtt^ 1 4 B*5J:t;^Vs'; i 4 C^a^L/i«^<h Lfz(DX\ KMM 1 4 B<^ 

MiP=^?i< Lx i>^'mmmKmmmmi 4DKxy)Kmmi 4B<DKmm<7)i&T 
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[0 0 7 4] 
[0 0 7 5] 

(^ife^o 1 ) 

1 4^. IJii¥4 0 nm<7)^'nz.J: ^) ^^^-^^SfeSfJ-MSiM 1 4Di:. Mi?3 6 
nm<7)|I^^tf^^J: ^ ^^Z>KMm 1 4 B i:. fllff 7 . 5 nm<7) I TO i '9 
/^•';T^14Ci:^«;iL/z«^^L/::o ^/c. ±i£!i Lfc^tt^t^cD^ig^^ft 
2m^l 7tiJ;i>-'bfX«9ai^tt^7fc<7)>^^^ h;l^<7)li-^?^ft) (i. 4 0 0 nm:fo 
^0=^8 0 0 nmi: Lfco ^hUtzmm^itm^^zo^^X^ ^ 1 1 4 <ORIt^ 

[0 0 7 6] 

^mmmKn-r h^wi i-st lt. m i s tc^t/; j; ^ i^. 1 1 4 
^nmmtnm^.'Lxmmmi 1 4^'f^^L7t:o ^(7)p«, sMsi 1 ^B<Dm 

#B?.^fl 1 -ei± 3 6 n m3M 2 "Cti 7 0 n m. #DSffl 3 "Cfi 9 0 n m. 
#BM 4 -eti 1 1 0 n m. #83^ 5 Xkt 1 5 0 n m ^ L/io ^<7)#BS0!l i ~ 5 

#BS^|J1, 5 Cov^-CiiEI 1 7 ti^-^^b-^T^f o 
[0 0 7 7] 

HI 9 55^^^7&->E.J:dtc. ^•^^SfeRltffiffiiM^IStt^v^#HS^l~5-e{i. 
1 1 4 B(7)PI¥75^'^< ^^ir#or. it^-^-fts 0 0 nmiiXUA 0 0 n 
m<7)v^-ftt<7)t#'^-^^|ti|!(±fg:Tt/::o ^Xi^^ 1 1 4 BOli^ff^ 1 0 0 

n m]iy-rt Ltzmmm l ~ 3 t:i±. 400 n mCOJ^^OSIt^OjaTTS^^^ L 
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tmfz^mmmx-ii^ m cmm<r>Kmm 1 1 4 b ^m-r^mmm 1 icjt-<T. * 

tgfSftS 0 0 nmi3j;t;^'4 0 0 nmCOV^moJ#^^tC^>^ltI|57:>^^rfi]±L/io #tC 
4 0 0 nm<7)Jt^"tcov^T(i. Slt^ 1 1 4 B<7)fliJ¥^ 1 5 0 nm<h)¥< Lfz^ 

mm 5 h (i(?i5i^<7)^#ti|i^t#^ z t T&^^-e # Ttio 1-4- :b-^. mi 1 4 75^^^* 

[0 0 7 8] 

(mmm 2 ) 

m-mm 1 4 A<7)P)¥^ 1 5 0 nmtLfzzt^^.^^ mummm 1 tmmi^^L 

[0 0 7 9] 

«\ ±tmm<7:>fmM ^ r/mmm i3 v> t l /^^e <7)t^$^i3 j; t tz 

® 1 4 A S fj{i^'«eslfcRlffifii!jm 1 4 D y ^ ffi<7){5;a\ C V 

Dyi. MOCVD (Metal Organic Chemical Vapor Deposition ; WM^S^tl 

H^-e^^o 1 4 Btiov>-c^>. mmiz^ J^/^°.y ^•^<7)H7&\ CV 

[0 0 8 01 

mmmitK^mmmi 4D, MIH-^I 4Bi3J:U'V-<«;T^ l 4C^'^7^-7 V^^y 
^ > ^i; J: ^) / ^° ^ - - > ;i> J; 9 L tc o v ^ t i^^H^ L 75^ K ^ y 

[0 0 8 1] 
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1 4 D^/^°^-->^>'-r^i: 9 tlL/::t#^lCov^Tfj^.0^L/j;6^ ttm2 0 (A 

Biij:«^)ii 4 AtfzitmmmmKmnmmi 4d^^^';t)ii 4Cfij75-'b 

[0 0 8 2] 

ip^T. '^j^tf. ±ffi^2<7)^M<7)ff^^-j^i3v^-r{i. mmmtR^mmmt^ 

[0 0 8 3] 

^i^ztfz. ±mmm'^Mmxii. ^m^^ytmi^ 1 0 r, 1 0 g, 1 ob <Dmf& 
^Mm^izm^frmmLfz^^K mmi 5, mmmmi 7 A$>;b\^Mmmmi s 
fj:t^(D^x<Dm'km^^'Z^^ii^^<. tfz^ m(DmiM'<zm^x\^^xii x\^^o 

m^iz<:)\^^x^^^mimm'r^^ti^^x^^^K ^i§0j(i. ^imMi4-eo 

^#t^^j^i6>5> ^(7)trab'2)(7)-t:\ H 1 1 4 co^^^/i 1 6 BIHijOl^M^^ 1 

1. ^2mMi 760117^^1 1 6 Bm<Dwm^m2m^p 2 tL. mmm 1 e 

[0 0 8 4] 

i^im^fzmTr^^mKmmLfzm^iz^^^xmMLfzy}^ ^ftma. m^im^^ 

[0 0 8 5] 
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Ag) t/itill^^tr^ifetcj: 0«^-r^*#^tc#H$?ig-e*>l9. ^^^g<7)X 
[0 0 8 61 

[mil 

[12121 

EI 1 i,z7y:Lfzmm^iftm^<7)m^ii}i:i<Lxm-tmmm'c^^o 

m 1 iZ7y:Lfz,m7^mm<Dmm.iim^xmmizm-rmmmx^^o 
me] 

m5izm<jim'i:mirm'mmx^^o 

[El 71 
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[US] 
[11191 

[mi 0] 
[mill 

m 1 0 nM<xfI^S1-mm-e^b'6o 
[mi 21 

mi u;M<x^i^^i-i>fMm-e^)^o 
[m 1 31 

mi 2Km<i:m^m-rmmmx-^:ho 
[m 1 41 

[mi 51 

[m 1 61 

m 1 4 i>z7r^Lfz^mm^mT-<Dm)^^i}tiKLxm'rmmmr~^^o 
[m 1 71 

[mi 81 

^^m(ommi<zi^^^^m^^m^<^m i mfe(om^^^-rif®m'e^)^o 
[mi 91 

m 1 8 tr^L/z#Bs^Jt^#'6^ 1 «s<5^sM^=^^f mr-^)^o 

[0 2 01 

m 6 ic^ L/jXfi<7)^^ff^0!i^x^iMt^^i-wm'e*^o 

[^f^<7)|JiB^l 

1 0•••|Ei!I/^•^>>'^^ lOR, lOG, 1 0 B -W^^^^i^^ 11 1 

tblE#2 004-3 0 0 1272 
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2 -TFT. 1 2 A-^r^^*W. 12B-g£l^, 13-¥iH^L«, 13A-^ 

mil. 1 4 '"'m I mm (mm) . i4a-^«s, i4B-Kmm. i4c-^^' 

2nM i^U) . llA-mWinM. 2 0•••$tiil/^•T>>'^. 2 1 •••itjiiffl*^. 2 
2—f}y-y^)V^^ 2 2R—W-'^y ^ . 2 2 G — It-fe "7 ;^ ^ . 2 2B — 

m^y^)^9. 3 0-^M. 4 1— -7;^^. 4iA-r?ga 
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[12121 




12B 

[I1I31 




12B 



tBliE#2 004-3001272 



mm 2003-153053 



-^-v: 3/ 




miiE# 2 0 0 4 



-3001272 




I±1IE# 2004-3001272 




thUW 2004-300127 2 




miiE# 2004-3001272 




tBliE#2 004-3001272 




miiE# 2004-3001272 



#il 2003-153053 



'^-v: 9/ 




miiE# 2 0 0 4 



-3001272 
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[HI 5] 




[HI 1 6] 
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0. 95 



0.8 
0. 75 
0.7 





o 


A ^ 








w 




★ 


▲ 




1 1 1 












O mwrn^ (SOOnm) 

• mmm^ monm) 

AII]!i£^J2(800nm) 

★ llite^J2(400nm) 


A mmm^ (SOOnm) 
A #M^J1 (400nm) 
V#HB{5iJ5 (SOOnm) 
T#SBf$iJ5(400nin) 





[mis] 

^114 mmm 




12B 



ttlliE# 2 0 0 4 



-3001272 



!Wm 2003-153053 



^- V : 16/ 
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II1I2 0] 
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mm] 

mm] ■ mimm(Dmm^^^'i±mn^w±Lxm±min^^t^^-r:'^^m 

. 1 4 A. Eltii 1 4 Bi3 iO^Vs i; rm 1 4 C/i>^'.r <7)JiiItcae ^ 

^^LTv^>5>o ^-^Vrm 1 4 etc J: R*)"® 1 4 B(D^^'/)m±^tt^ t^l/Z, 
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